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(54) METHOD FOR TREATING WASTE COMPRISING JOINED OR COMPOSITE MATERIAL 
OR RUBBER AND METAL 

(57)Abstraot 

PROBLEM TO BE SOLVED: To implement a simple, 
sabe and economical disposal and recycling of a joined 
material comprising rubber and metal which is difficult 
to be disposed of, with safia water and a small amount 
of heat energy by sealing the joined object and others 
together with water in a seated high pressure container 
to be heated at a specified temperature. 
SOLUTION: A joined material 1 of rubber and metal is 
manufactured by a process in which a steet plate which 
has been washed with a solvent, dried, and coated with — 
an adhesive primer after being subjeoted to sand blast '■ *- 
treatment and an uncrosslinked natural rubber block are — 
heated/pressed. The material 1 is put into water in a 
high pressure container 3 filled with water 2 and sealed, 
after being heater at a temperature exceeding 100* C 
by a heater 5 in a high temperature tank 4, and cooled 
by removing the container 3. By heating the material 1 
in high pressure high temperature water, a joined part 
can be broken by decreasing the strength of the part so 
that separation into recyclable rubber and metal is made possible. Accordingly, with safe water 
and a small amount of heat energy, simple, economical treatment is made possfele. 
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* NOTICES * 

JPO and INPIT are not responsible for aw 
daaagas caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which oan not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim 1]A disposal method of waste which consist* of solder or a composite of rubber and 
metal heat-treating at temperature whioh seals solder or a composite of rubber and metal 
hermetically with water in a seal high pressure vessel, and exceeds 100 **. 
[Claim 2]A disposal method of waste whloh oonsists of solder or a composite of rubber and 
metal heat-treating solder or a composite of rubber and metal with temperature and the steam 
of 1 atmospheres or more over 100 **. 

[Claim 3]A disposal method of waste whloh consists of solder or a composite of rubber and 
metal heat-treating at temperature which seals hermetically with water in a seal high pressure 
vessel, and exceeds 100 ** after heat-treating solder or a composite of rubber and metal with 
temperature and the steam of 1 atmospheres or more over 100 **. 

[Claim 4]A disposal method of waste which consists of solder or a composite of temperature 
over 100 **. rubber heat-treating with a steam of 1 atmospheres or more, and metal after 
heat-treating at temperature which seals solder or a composite of rubber and metal 
hermetically with water in a seal high pressure vessel, and exceeds 100 **. 
[Claim 5]A joined part of rubber after heat-treatment, a metal junction thing, or a composite at 
least After heat-treating at temperature which seals hermetically with water in a seal high 
pressure vessel, and exceeds 100 **, Or a disposal method of waste which consists of solder or 
a composite of rubber and metal characterized by separating mechanically a joined part of 
solder of rubber and metal, or a composite after heat-treating with temperature and the steam 
of 1 atmospheres or more over 100 **. 

[Claim 6JA joined part of rubber after heat-treatment a metal junction thing, or a composite at 
least At temperature which seals hermetically with water in a seal high pressure vessel, and 
exceeds 100 w, during heat-treatment Or a disposal method of waste which consists of solder 
or a composite of temperature over 100 **, rubber characterized by separating mechanioally a 
joined part of solder of rubber and metal, or a composite during heat-treatment with a steam of 
1 atmospheres or more, and metal. 

[Claim 7]A process heat-treated with a steam solder or a composito of rubber and metal, It 
leads to temperature and the steam fuel injection equipment of 1 atmospheres or more which 
exceed 100 ** on a band conveyor, A disposal method of waste which turns into solder or a 
composite of rubber and metal from solder or a oomposite of temperature over 100 **, the 
rubber according to claim 2 to 6 carrying out by injecting a steam of 1 atmospheres or more, 
and metal. 

[Claim 8]A disposal method of waste which consists of solder or a composite of rubber 
according to claim 1 to 7 and metal, wherein water's being an alkaline aqueous solution or a 
steam is a steam of an alkaline aqueous solution. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Inverrtlon]Thfs Invention relates to the rubber which can separate the solder or the 
composite of rubber and metal and can be reused, and the method of dividing into metal. 
[0002]The purpose has discarding treatment in providing the method of enforcing simply and 
economically that It Is also at comparatively safe water and comparatively little heat energy 
about the abandonment or re-****** of waste which consists of solder of very difficult rubber 
and metal. That is. It separates Into the rubber and metal of a joined part which reduce 
intensity, can dissociate and can reuse a joined part further by heat-treating the solder or the 
composite of rubber and metal with water or a steam. 

[0003]Use this invention and Engine mounts, such as a car and an airplane, a rubber cushion, It 
is expectable as a method of recycling the solder of rubbers, such as a rubber roller, e rubber 
lining, a rubber wheel, a orawler (caterpillar of a tractor), a wire covering, a valve, a hose, and a 
belt and metal, or the waste of a oomposite. 
[0004] 

[Description of the Prior Art]As mentioned above, the solder or the composite of rubber and 
metal is used for all products, splenium of the quantity by which abandonment discharge is 
carried out is carried out increasingly, and the simple discarding treatment method is demanded. 

[0005]Now. as the discarding treatment method of the solder of rubber and metal, or a 
composite, abundant artiole waste carries out incineration processing at an elevated 
temperature, and a residue is separated, and although the remaining metal is collected, it is not 
in the situation where profit oan be taken very much Industrially. Especially the rubber 
containing sulfur has high incineration cost the straw matting discarded as the environmental 
pollution of generating-at time of inoineration processing smoke, and industrial waste of burned 
ash — it becomes an environmental problem. Although the method of carrying out organic 
solvent processing and separating the solder or the composite of rubber and metal as a method 
of discarding a small lot product is performed, the safety of environmental pollution or a worker 
poses a big problem. 

[0006] A method safe as the discarding treatment or the recycling method of the solder of the 
present rubber, and metal or a composite and simple is not enforced, but is cheap, The example 
which could carry out abundant processing and was proposed as the discarding treatment or 
the recycling method of the solder of environment-friendly practical and safe rubber and metal 
or a composite is not found, either. 
[0007] 

[Problem(s) to be Solved by the Invention]This invention is what solved the above-mentioned 
fault and the purpose has discarding treatment in providing the method that it has with 
comparatively safe water and comparatively little heat energy, and it can be easy and safe and 
very difficult abandonment or reuse of the solder of rubber and metal or a composite can be 
carried out economically. 

[0008] . 
[Means for Solving the Problem]If this invention is outlined, will seal solder or a composite of 
rubber and metal with water in (1) seal high pressure vessel, and it will heat-treat at 
temperature over 100 **. Or it heat-treats with temperature and the steam of 1 atmospheres 
or more over (2) 100 **, Or after heat-treating with temperature and the steam of 1 
atmospheres or more over (3) 100 **. seal hermetically with water in a seal high pressure 
vessel, and it heat-treats at temperature over 100 **, Or seal hermetically with water in (4) 
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seal high pressure vessel, and after heat-treating at temperature over 100 **, ft heat-treats 
with temperature and the steam of 1 atmospheres or more over 100 **. Or it is a disposal 
method of waste which consists of solder or a composite of rubber and metal separating rubber 
and metal mechanically after processing of (1) thru/or (4), or during processing. 
[0009]" Solution" is contained in "water" in each claim, and a steam of solution rs contained 
in a "steam." If an alkaline aqueous solution or its steam is used, short-time processing will be 
attained more. _ 
[OOlorindirect separation by mechanical oscillation, supersonic vibration, a (wntrtfugal force, 
etc." is included in "dissociating mechanically" in Claim 5 and Claim 6 besides separation 
performed by tension, squeezing, crushing, grinding, cutting, grinding, etc. applying power directly 
by a machine." It is possible to use mechanical oscillation and supersonic vibration together 
(when vibrational energy adds, associative strength of rubber and metal is reduced more), and 
to advance strength reduction of rubber and a metal junction part more efficiently dunng [ after 
heat-treating / underwater / under high temperature high pressure / or / in inside of a steam J 
processing. 

[0011] A seal high pressure vessel of this invention is a product made from stainless steel, for 
example, and it is so effective that allowable pressure-proofing Is high. Since joining interface 
associative strength of solder of rubber and metal or a composite declines for a short time trail 
of bonding strength) and rubber and metal can dissociate easily so that treatmont temperature 
is high, processing time is made short For example, allowable pressure-proofing can perform 
heating up to about 120 ** with 2 atmospheres, and heating of heating up to about 210 ** with 
20 atmospheres is [ allowable pressure-proofing ] possible to 300 ** with 100 atmospheres. 
Very longtime is taken until a bond part of solder of rubber and metal or a composite 
deteriorates below 100 ** in heat-treatment temperature, and it is not practical. 
[0012] 

[Embodiment of the Invention] 

[Work example l]This example corresponds to Claim 1. After sandblasting, with a 180 ** press, 
the solder 1 of rubber and metal carried out heat crimping of solvent cleaning, a drying process, 
and the natural rubber block (with a cross linking agent) for which a bridge is not constructed 
[ the 25x50x1 -mm steel plate whioh carried out adhesion primer coating, and J for 5 minutes, 
and produced them. Early peel strength is not less than 50kg/2.5 cm, and is size from the 
disruptive strength of a rubber material. As shown in drawingJL, after having put the solder 1 of 
rubber and metal into underwater [ of the small high pressure vessel 3 (100 atmosphere 
resisting pressure) made from stainless steel containing the water 2 ]. sealing it and heat- 
treating it by the 180 ** thermostat 4 for 24 hours, the high pressure vessel 3 was taken out 
from the thermostat 4, and the solder 1 of rubber and metal was taken out after cooling. 5 is 
the heater for heating installed in the thermostat 4. Even if the water 2 heats at not less than 
100 ** [ with / a large quantity ] in the small high pressure vessel 3. all do not become a steam 
but the solder 1 of rubber and metal is maintained underwater. The peel strength of the solder 1 
of the rubber and metal which were taken out became in 1kg/[ 2.5 cm and ] or less, and was 
able to exfoliate easily to rubber and metal. 

[0013]Here. the comparative example 1 was processed for this example and comparison. 
(Comparative example 1) The solder of the rubber produced by the same method as this 
example and metal was processed with boiling water (100 **)for 10 hours. The wider of the 
rubber and metal which were taken out held the early peel strength of not less than 50kg/2.5 
cm and before rubber and metal resulted in exfoliation, the rubber material destroyed it 
Thereby, it turns out that this example is easier for exfoliation with rubber and metal than the 
comparative example 1. 

[Work example 2]This example also corresponds to Claim 1. The solder 1 of rubber and metal 
was produced by the same method as working example 1. After the water's 2 having put the 
solder 1 of rubber as shown in drawing 1 . and metal into undorwater [ which entered / of the 
small high pressure vessel 3 (100 atmosphere resisting pressure) made from stainless steel J, 
having sealed It and heat-treating for 30 minutes by the 200 ** thermostat 4. the high pressure 
vessel 3 was taken out from the thermostat 4. and the solder 1 of rubber and metal was taken 
out after cooling. The peel strength of the rubber and the metal junction thing which were taken 
out became in 1kg/[ 2.5 cm and 3 or less, and was able to exfoliate easily to rubber and metal. 
Thereby, it turns out that this example is easier for exfoliation with rubber and metal than the 
comparative example 1. 
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[Work example 3]This example corresponds to Claim 2. The solder 1 of rubber and metal was 
produced by the same method as working example 1. the pressure cooker test tub 7 into which 
water or the alkaline aqueous solution 6 went the solder 1 of rubber and metal as shown in 
drawing_2 — 121 ** and 100KRH (relative humidity) — 100 time processings were earned out 
Sr^essure cooker test tub 7. the solder 1 of rubber and metal biMt 1M 
the water or the alkaline aqueous solution 6 stretched on the table 17 of solder (i.e., the bottom 
of the chamber 7), and it is in a heated state in a steam or the steam of an alkaline aqueous 
solutioa Internal water is stirred, water pressure is poured on the solder 1 of rubber and metal, 
and it was made to be easier to exfofiate by carrying out the ragurgrtabon of the high-pressure- 
water vapor gas from the high-pressure-water vapor gas regurgitation 9 at any time on that 
occasion. After processing, the high-pressure-water vapor gas exhaust port 8 was opened, and 
internal steam pressure was returned to ordinary pressure, and the solder 1 of rubber and metal 
was taken out from the pressure cooker test tub 7, and it cooled. The peel strength of the 
rubber and the metal junction thing 1 which were taken out became in 1kg/[ 2.5 cm and J or 
less, and was able to exfoliate easily to rubber and metal When using an alkaline aqueous 
solution, processing becomes for a short time more. 

[0016]Here, the comparative example 2 was processed for this example and comparison. 
(Comparative example 2) Metaled solder was made the rubber produced by the same method as 
this example about 500 time processings by 85 ** and 85XRH (relative humidity). The rubber 
after processing and metaled solder were held in early peel strength and not less than 50kg/2.5 
cm. and before rubber and metal resulted in exfoliation, the rubber material destroyed them. 
Thereby, it turns out that this example is easier for exfoliation with rubber and metal than the 
comparative example 2. 

[wJrkexample 4]This example corresponds to Claim 5. The composite 12 of the rubber and 
metal in which the metal wire 11 was embedded into the rubber 10 as shown in oVawing 4. It put 
into underwater [ of the small high pressure vessel chamber 3 (100 atmosphere resisting 
pressure) made from stainless steel containing the water 2 as shown in d r awin g 1 1 and sealed, 
and by the 230 ** thermostat after heat-treating for 10 hours, the composite 12 of rubber and 
metal was picked out from the small high pressure vessel chamber 3, and it cooled. This taken- 
out composite 1 2 of rubber and a metal wire was finely cut by the cutting machine. Since a 
metal wire part and rubber exfoliated at the time of cutting, the metal wire part has been easily 
separated using the magnet 

[Work example 5]This example corresponds to Claim 7. The example which processes waste 
continuously with a high-temperature-high-pressure steam fuel injection equipment is shown in 
drawing 3. Drawing 3 ( a) is the figure seen from the side of a device, and the figure which 
drawing 3 ( b) looked at from the transverse plane of a device. The band conveyor 14 has 
penetrated the inside of the high-temperaturt-high-pressure steam fuel injection equipment 13, 
and much rubbers and the metaled solder 15 are put on the band conveyor 14, and it goes into 
the high-temperature-high-pressure steam fuel Injeotion equipment 13 one by one, and goes 
away. Within the high-temperature-high-pressure steam fuel injection equipment 13, the hlgh- 
temperature-hlgh-pressure steam 16 will be injected towards the solder 15 of rubber and metal 
from the circumference, and the solder 15 of rubber and metal will be heat-treated with the 
high-temperature-hlgh-pressure steam 16. «... 
[0019]Being able to realize Claim 3 and 4. if the process of working example 3 is performed 
after the process of working example 1, or to a front respectively, exfoliation of the solder of 
rubber and metal becomes still easier than working example 1 and Z. 
[0020]Claim 6 is realizable, if the process cut with the cutting machine in the process of 
working example 4 is replaced with the process vibrated by supersonic vibration and is 
performed in the midst of heat-treatment by the thermostat for example. In addition, change of 
the process in the range which docs not deviate from the meaning of this invention is possible. 

[Effect of the Invention]This invention can separate the rubber and metal of a joined part which 
can reduce intensity, can separate and fracture a joined part further, and can be reused like [it 
is ****** a nd ] by the above explanation by heat-treating the solder or the composrte of rubber 
and metal in the water of high temperature high pressure, or a steam. That is, this method is a 
method excellent in the practical effect that discarding treatment is safe water and 
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oanparativaly little heat energy, and can carry out simply and economically very difficult 
abandonment or reuse of the adder of rubber and metal, or a composite. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Djawing_Ult is a figure explaining one working example of the disposal method by this 
invention. , 
R)&ymgji]k is a figure explaining other working example of the disposal method by this 
Invention. 

[Drawing 3]ft is a figure explaining one working example of the continuous disposal method by 
this invention. 

[Drawing 4ll t is a figure explaining rubber composite. 
[Description of Notations] 

1 Solder of rubber and metal 

2 Water 

3 High pressure vessel 

4 Thermostat 

5 Heatar 

6 Water or an alkaline aqueous solution 

7 PURESHA cooker chamber 

8 High-pressure-water vapor gas exhaust port 

9 High-pressure-water vapor gas delivery 

10 Rubber 

11 Metal wire 

12 The composite of rubber and metal 

13 High-temperature-hlgh-pressure steam fuel injection equipment 

14 Band conveyor 

1 5 Solder of rubber and metal 

IS High-temperature-high-pressure steam 
17 A joined part places and it is a stand. 
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